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(54) CANTILEVER-TYPE PROBE AND DRIVING METHOD THEREFOR, MULTI— PROBE UNIT, 
INFORMATION PROCESSING DEVICE, INTERATOMIC FORCE MICROSCOPE, AND 
SCANNING-TYPE TUNNEL MICROSCOPE 
(5 7) Abstract: 

PURPOSE: To enable a layer-detection sensitivity to be 
improves, a drive range in width direction to be 
expanded, a probe height at the time of multi-probe unit 
to be uniform, etc., in a cantilever-type probe which is 
used for an information-processing device for 
recording/reproduction, etc., or an interatomic force 
microscope, etc. 

CONSTITUTION: A cantilever-type prove has an elastic 
deformation part 1 with a cantilever shape and a prove 2 
at a tip of the elastic deformation part. At least one- 
layer piezoelectric body layer for changing a sectional 
shape on a surface crossing a longer direction of the 
cantilever and at least one set of electrodes 5. 6 and 7 
for applying voltage to a piezoelectric body 4 are 
provided. 
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X 6mm, ^$0. 2mm(DS l^tg2 8±*C* ^i&CD 

t>1tT&Z>. tt* l*CQ^>^WX-©^<Xttv «S2 

0 0 /xm, ^8 0 0/imT$^ ±12^7 >^l/ 
40 /t-OSig^r»Jco^TS8 (b) KS^TffS, ^ 

-r, s iss(ioo) o9$o. 3mm) ±\z, mm 
3 4&m&mm\zTM&.&. ^i#»R3o. ms2 

9, JE^#3M&3 1, fg2 9^SU y*bvy# 
4—&&U^y^yV\z£.r>n9--->>f\,Tz.. o 
h>^;i/«a^»ffl^a-^2€, 

1 w&±<n&mmmM=?*m i 9^^ 5^0^^ 

5^ TJBjfcLfc. W, ^f7XS*3 2(D^$li0. 2mm^i 
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L 



(9) 



«rW4-3 50 5 1 0 



mo-friz 2 j-ffi*T¥ff vmtzmnft 35$- 

#*j-rs. -e*>«> ms3 3- 1, 33-2, 33- 
3, 3 3 -4tcmH^B3iniLT, &h>*^m««#& 



[0076] (mmmi o> ^sawrm. ^ismst 

[0 0 7 7] 6 0 1 te*£#S>S8u 6 0 2 l^^liffi 
m+ 6 0 3(^1^. 6 0 4«XYXf-^ 6 

0 5 m^f^p-^a-y K 60 6 te-*vl^;/n— 
h 6 0 7«Yi^D^a-7h 

^Z^Ic^-r^U^rr^^rrX-^-. 6 0 8, 

6 0 9ttxYxf-mn€nx, Y^m\zmm~r^ 

«J Z77^faX-^-, 6 1 0fi§2&l?£ffi<D/Vf:r 
6 1 l«yu-^iffi^6ge«a6 0 3 
«r;frtxT««ff 6 0 2^n^^^«fflT-5gB^S^ 

&o> 6i 3nr^^^x.— 0 7&mwrrz>it& 

<D-y—tf®&-V&Z. 6 1 4 \Z^)V^7u—7ZL~y h 

[0078] #mmmTi** znmn&wgzniz&zfr 
v&mmm9iz&o&2%mzr^)i<*7u~7^y 

h^SlO^t &&&#tiisXtJ ; 7XmtiL±\ZC r /A 
u^«^U ^Jiffifc^'J-f 5FLBR£4JS 0»2 

tmmmzu/vvxmmztozz tm®m&(D&tf&& 

[0 0 7 9] mz, ^)i*7u-7n.~ V hv>mmm 
mizmm&&i% mfLizij>^urt-m&m(p-zis:2> 9 

m?u-yt<om\zi. sv<Dm&&Mt* *zti~€n<D 
7u-?tfii o-« A.um<D V>*)vmmzt&2>&5\zi3 
>*i'rt-&<Dm2*:m&vtc. 7u-?\zn 

<5V) SrgO&gfcfifSSffieb 
fc. ft, ^OfBS««fcL 10 0t>yxhD-Axi 
0 0*>^xhn-A8St#tf:/J^<, j®S«#co 

(0 0 8 01 mz. m»m»<ommh^a-^iz(om\z 

1. 5VOfflB£*jW}\ h>**«tt<OtHH&Lfc<!:£ 



[0 0 8 1] mfcM 1 1) *^J6WT^-ft>cota. fi 
[0 0 8 2] 0 9 (a) ^3fcmfi««^clSP^^^ 

tsztzms (b) ^A-ABrffigirab^o 

It. S i g#4 5±fC S3?<0 I Cf££:/D-feX<hS 1 
i0 S*^^-55ltt»i4 1 _LK. i£S#»Bi4 2 

<Dm&-?\±* &m&Bim* snar, »to»a:u=. 

<0jBE*i#«4i 4 3 fc«#£an;t * 

20 [0 0 8 3] S I£«4 5±lCJgjS$ft*:$Iffff 

mm*?Z>ZL&-C&Z>* 4 7 ten -S ITTtit 

[0 0 8 4] ;i<Z>Yitt^<Z>^I§fll£0 2 3tCS^X 
WWT*. CcoMI^^H £*SB£JfS4 l#Sgl 2 

Setter -3 TftfPfc"* - * tXD^fc*, 
3tf [0 0 8 5] 02 3 (a) fc^T £-3 fc* ^ESffrtoT 

\zm2 3 <b> <D£nzimfts in*irrs. ^tc® 
23 (c) c0cfc^irfiij&u«H$^t^^ 

-eco^, 02 3 (d) <D^mc^<fc'5«CKi& 

[0086] *^t^^r«, ^(Dmm^m^xmm 
rt~%Ymzm<ti&&§iZitZ'h<oT!&z* 0^0. 

0 9 (a) fc7*Lfc£5fc:, #BS#>^W*-cogM^ 

^ &*&&mm4iAvmm£tev* 2zizmmtzmm4 
±mvtc&nzmmftmm4 eiz&z&swm 

i^fcM^-r^o -rfcfc^ ccoYttcoa^rs»STigi& 
[0 0 8 7] a\z, <i<Dmf&*nzrzib<03:&&m2 4 

50 Sffl^TRWt^. 02 4 (a) nlS 1 
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cioo) ^«4 5(cb <#n» &m&mz&mt£ 

tz^L&mzftmTZfc&T&Z. % £\Z. LPCVDICJ: 

Ml/fc»ttfjK4 2S40 0nmMU *>^Wt 
-£>Jg£&.5*:a&<D/^ — x>^£frorti. 02 4 
(b) tc^CD»r®0, 024 (c) \z*<D±m®&7jk 

[0 0 8 8] 02 4 (b) tC&^T. 

tf, Cr, Au(Oj®^-etl^n3 lira, 2 0 0 nmtl 

ia>S^rttX-/5 1 >^c0flR^je^$n^^Ag, Pd, 
Pt§T?fcSK #CfC. ff^frfciittfA 1 N, ZnO, 
P Z T^£X/Vy *3fcf Uft 1 Mmri»l;^^>y 

bxjBEfi*#fi4 2^mmvr^ xiz. smvMm^6 
* Kt» 4 8 o 3 >^ ^ h ^-^^M zzizmm 

43 t LXA u & 2 0 0 nm«fl/^-r>^lT, 
««4 3&Cf4 9«»«Ufc. #Cfc, ^0— 

*>, ^p-^ttfltim w**v»ttPt-cw^ 

[0 0 8 9] S&fcl. Sl 3 N < ^t*«i4 1&7X 

5* E<DI8u «ffi4 6<Z)P*Jg)0tXhy/^£&OI§^ 
/3<OK»ra(H^Ji<ox^^^;vB4 7<z>/P2rc*fc£ 

JEa#»Ri? : 1. 0/im (ZnO) 
*>^U/t— Jp: 1. 8 Mm 
*>?WT-^ : 2 0 0 nm 
*>fWtH§ : 5 0 am 

SW«««tr-/^: 2 Mm 
*ftffitffc$R@ : 0. 4/zm (s l 3 N<) 
1. 5 Mm 

[0 0 9 0] YNdEffi-S: ±2 0 Mm (±5 0V) , 

(Btsaa8kHz) 



(10) W4-3 5 0 5 1 0 

Z?fe£#ft:± 3Mm(±5V) 

[0091] mmw 1 2) *ja»iTit $&hm i 1 

[0 0 9 2] @2 5»t %JMU 1<D*>^W^S^ 
D-^«IS l&fcJiiZlgl&mpqmZWt'bto-C&Z. H 

10 n*>i9»«««i 1 fcw«aj«Barrfp«w&. - 

[0 0 9 33 H±O«dtlc.J:0. K9 0^ftfr*E«NM 
[0 0 9 4] (%jKM 1 3) *3SJ6WTfck 2 

t. 02 7 (a) Ttt. ^«6 3±fC. 

^»«fr<0^ffiJ^«$:^t;^«frTia» If y h 6 4 
U fiff8£>iB&£fTt?T^* (02 7 (b) #M) o 

«a? [0095] *fc, zo-ju-^mme 5&m&&#m 

*ffi#«©*ffc^fejfot>E»b!y h 6 4 ^K^WLTgB 
[0 0 9 6] E»B<D*m<tLT, LB|£|C^D 

[0 0 9 7] »5LBSIt ^rtJCjS^CttffiSttt 
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«r08 JS F4-3 5 0 5 1 0 
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[0098] m7K&m&&m&r z>Mtisx\t. -mz 

SCtt. (1, 2, 3&&r/4Sft) ^<Z>8Wc& 

[0099] £nz<D&7k&mt&&&&&A7>x& 
teunizuz. 

[0 10 0] *«(WM6 2<0##<fe&V^ii 

tte^r^t>(^Tabnr^ct<, #i;U2au, pt, a 

g, Pd, A l, In, Sn, Pb, W^CD^^Cin 
60^, S6te«^7yf h^S/Ulf-f H. I TO 

«*<DiB»B££fr Sfc&fcfct 10-50 nmiit 
[0 10 1] Mz, #m}\zftz>mw&®2 s<n?ay 

trm*m±>xmm?z>. 028*, 7 0 5 \tfc»m&iz 
mAi>x&&&fr~Ditr), h >*)vmm&&%ivxtm 

X$>Z>. 7 0 7 tt£E««8llftfcTI8*&r« Z kimtk Z Z 
*|6ia»$5P««7?*0> 7 0 6«ff«S7^^rLX- 

[0 10 2] M»t^fm»mt, XYXfr^7 1 

2ifeRB$n^ 7 i o»/t>f rx«jE«^^n- 
^mmmm&x. 7 0 9«:/a-ym«&K*ifcD, 7 
d-^««7 0 5 0>mztfi-j£tztLZi:5\zmmmzfr 

W"*«E*«Wr*W£fe«'9— #HiST**. 711U 
S«fflSffiag&^-#IilKT<feao 7U*6Eftffl 
0«ffi*t2^«ft«|»ai«7 0 7fcfflft3n. :/n- 
:/H«7 0 5 *±T**TB«Wt»te«»bTB»*ff 



20 



?-lx. Mutmmmta. *rfc*r57 r n-ym«7 0 
5t*i*»Ki7 0 2 0HM*IMIU ^<7>&<z>fs& 

170 1 tya-^t«7 0 5(D»»i$af 

mm&tffttt*im\fyb<n*f*2\Zl:Z1fi* Jfcnm 
-5 0 0 nm8S»*#f;Ulr>. 
J0 [0103] ^ »«©EfiWt:^D-^«S7 0 5i: 

*«#»fia7 0 2^u ^d-^«8^»j:« 
fiat^fc*, s&jb**— #®»7 0 9 \t*<omihiin& 

ifi—mztz*& 3 \zn o L DletfgSrO NK*T -Si: 5 Mtt 
l/T^$. 7 0 8ttY^IC7 r D-^ffi7 0 5^Y^ 

sj^»®si««7 o 6 «A^r9»ir«rr««:«oY« 

*KftB»"C*^* 7 13^7 14^10-^18 

mmommm oirju.ti&tus. utitv&msu* ± 

20 TV< *n^>fcf:x— *-7 1 5(aO«ffl^tlT 
[0104] *m%<»<$mM 1 2 bfc«**tt* 

^xm^tc»®mwz&nzmmft&m&Tmzjfi-r. 

[0 10 5] 



ZsMmMMWH 
Y^^a«!r»^«Bffi 



1 nm~ 5 Mm 
1 nm— 2 0 Mm 
1 nm~ 1 0 0 urn 

[0106] ^fc, m^ittmn±mm<D»mimniz& 

30 *t*flttfttt£tt, 

XY^fSjffiS^IWegi : 1 0 nm- 1 0mm 
Z^mimmmmm : 10nm-10mra 

£*t. mmvit&i&&m^x<n. mMm£.<Dmmz*D^ 

T*^*. IBSS7 0 1 iLT#U-f 5 FLBiB«4g 
(»1. 5nm) &mis1t*><D&m^1t. ZLtl&. 

m\z±y hLfc. &t\z. 7n-?mm7 o s tmmmfr 

fc<D|BH;:i. 6V«>/H7XtEtBllB-U yn-^i 

17 0 5 tmrnttmrnm 702 <z> zmmv 

fc. K«tZ*«»T^fcae><z>^D— >^««lr 

40 eiO- | A2l»^10- 19 Al:ft«J:9»WeL'fc. 

[0 10 7] XY*«Otti€BjgUfc*fc ^ 

U-?mm7 0 5<OZ*lRl«ft«J»lB«7 0 7<DtJ>^ 

<Df£mmz&&mm&£wmTz> ^ t ^ ^ 0 , ^ 

D-^g7 0 5^im, ^O-^S7 0 5^g3 

0 5 £SB®«#<£gH&S£ 1 5 nmlcarau^ 
S*«*-#©»7 0 9»-t©B8mA«£E3&t— JfefcftS 
ct 5 fcH O L D @»& O N t"^ «t 5 Ut^ ^5- 
50 [0108] *fc> ^D-^*ffi 7 0 5 £ee«# t CO 
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[oio9] *ftfl®*>^wt--s:/a~- 

[0 110] (SKW14) *S8JS«Tli, tt&L'fcfflr 
[Olii] 3TM^tzm&mfr&WL«#tot 

(10 0) ^^T, STMflk&ftfe&C:*. Si*« 
[0 112] 

(1) fi«lc*>^wt-os«sw*tt^fc€SEfi:L5 

(2) *>5FWt-^tr^lc/jN$<-r^^l?^/j:<}^ 

(3) fif««tsssjc^^T, wmmomm&ms* 
(6) mmmmmt»mmmm^mmx^^<Dx. st 

[0 113] #S^^ICX4fi»60*>^Wt-(^ 

(8) *>fwt *~*0£Dfa»«M*:.l:0tt 

(9) ZLtUCfcD, STM^I&fflU^lg^atS^g^^ 



(12) «rfS§¥4-3 5 0 5 1 0 

22 

[0 114] 3 6KU Hi««*«tU&*>'fWV 
do) *>f|/A- <OYWi<oxhn-^l^t<t 
(11) jE«##B£*7>^W*— <Dj£DM£4>£:<t- 

So 

( 1 2) 1ff«tt«BBIc«lr)THU /2:i5Hf-^»K«:fC 
[BK0fl|iU:ffl] 

[0 1 ] *a§s<z>»ttj£ft?r*^-f a 
[02] hi *>^wt-s^r^ 

[0 5] *»§gfc#-5yD-^iBf^off^^#S£WKl, 

[®6] *«Wfc««^D-^»ar<J!)tf6^#€M»L 

[121 7] *«99^«^^D— >T«3<iDtf6o€r&HfiL 
[0 8] B 7 fe*t^Y^*>^ WVfi^D-^ 
[0 9] *«Mfc**ja»ttft«**bfc*>^UyX- 

[®io] b 3 »:*t^^r ^^>^i/n-i!^D-^ 

[01 1] 0 3 l^t^-f >^|//t~i^D~y 

[012] mmmixmi,it#>*i'K-m?tt-7& 
m^tn* m^mjimmi (afm) nm&mv*&. 

' [013] «JKM 1 Ti«>fWt-S!yD-^ffi 

[014] 013 ^t*>fWVS^p^§ffl^ 
[015] H7Rl*f ^©*>^^/t— fflyt3-y 

[0163 «im 7 h >*)ummL<Dmf$, 

[017] ^«^8ic«^ffir«sffi^fio«i^0^ 

To 
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[02 0] Hffi0!l9fC^<bv;^ya-^r:-; F<D» 
[8 2 2] l o Y^^D-'/a- y h $ 

[0 2 3] 1 1 tz$kz>ti>^isK-<Dmmm®m 

[0 2 4] 2dS«i \ \z%z>ii>*Urt~m7n—-7<r> 

[02 5] H»W 1 2 tff^^yn-^- 7 h<35 
[0 2 6] $imW l 2\Z&Z>'?)\,^'7u-7a--y h 
[02 7] *§*8ffia§e@K::fc#*, ^@^-v.<0^(D 

[0 2 8] 1 3 ^fazmmmmmm<Dm&**k? 
[030] &&<Dti>^urt-M7u-7<Dwmtkm& 

[«F^^)Si^] 

1 #>^wt— 

2 :/a-:/ (R$f) 

4 EE^ 

5, 6, 7 ms 

9, 10 jEE«# 

11, 12. 13, 14, 15 mtS 
16 3^T& 
17, 18 W 

19 tm& 

20 mm 

2 1 JE®* 

2 2 h >^/MBK9r«fBb«C 

2 3 ®^m£E3CttfS«fil§ 

2 4 M^tftfj 

2 5 JBE®ft«ft^5?«mJg 
2 6 

27 ti 

2 8 SIM 

29 mm 

3 0 

3 1 EEH# 
3 2 #5X&« 



(13) #fBJ!¥4 -3 5 0 5 1 0 
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3 3, 3 4 

35 mw& 

4 1 

4 2 

43 Wi 

4 4 ^D-y 

4 5 Si 

4 6 0f»««@ 

4 7 n-S i m 

10 4 8 P + JP 

4 9 fgffi 

si. 52 

6 1 gE#@ 

6 2 mmimm 

63 

6 4 IBfik'y h 

6 5 yo-y 

7 1 ffi^ft: 

7 2 mm 

20 7 3 ^fu—^f 

10 1 Si 

10 2, 1 03 >"j3>gfti 

104 ZnOm 

10 5, 10 6 Auii 

10 7 -?U—? 

10 8 m77X^U3^M 

10 9 Au'5l*fflU«a 

1 1 0 yo-y 

111 Auti 
.20 112 ZnOR 

1 1 3 AuiS 

114 ZnOS 

115 Au«S 

116 7u—~r 

117 Ptn-fY>^S 
201 

202 

20 3 XYXr-y 

2 0 4 Z«gfr«« 

40 205 f«» 

20 6 *>*-WT— 

2 0 7 ftftf- C/o->0 

20 8 *7 7-f/^ 
20 9 He-Nel/- If— 

210 fc?-AX:/U** 

2 1 1 5t*m^ 

212 XY&&MWm 
2 13 Z^^^-KAy^SUflia 
214 v-r^nn>tf^-^ 

50 21 5 fa»*fc#: 
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2 1 6 n^xmsmtmrn 

3 10 Si SWL 

311 S/U3>««UI 

3 12, 3 13 yU3>M 

3 1 4 m& 

4 o i 

4 0 2 XYM«« 

4 0 3 if >?)U 

40 4 zatNMR 

40 5 A^Wt— 

4 0 6 zru-? mm 

40 7 XYigSr0f& 

40 8 JW7XmiStiBl& 

409 h>*;^8&&tHnr& 

4 1 o z$m®& 

4 1 1 &mxm®& 

4 1 2 ffifBfcffr C7>f-K/t**> tUK 

413 ^>>D3>e^ 

414 s&mm 

50 1 HMR« 

50 2 XY^M 

50 3 

5 0 4 Zfi»j«« 

5 0 5 v;l^:/n— 

50 6 ^>^W\- 

5 0 7 ya-y 

5 0 8 XY«08>®& 

5 0 9 /*-fTznim®& 

5 1 0 ZKK©% 

5 1 1 b>*)ismmkm®m 

5 1 2 #«|&I&l§IJ& 

513 je®&s& (yj — Frty&y ©Mr 

5 14 YI'^DJ^e^ 
[®1] 




(14) ^4-3 5 0 5 1 0 
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60 1 ^ 

602 &mnmm 

6 0 3 IHfiUi 

604 XYXf^ 

6 0 5 v;i^:/a— ;/:x- -/ h 

606 3[«r#: 

6 0 7 Z^fpHliJr77^fn.X-^ 

6 0 8 X**»iJ^7T^faX-3'- 

60 9 Ytt^f^fUr:77^faX^« 

10 6 10 ;H7X0K 

6 1 1 h>^m«ttofis 

6 12 if- 

6 1 3 y^nX— 

614 #@» 

6 1 5 XYX^->>«^rlHl^ 

6 16 n>hf^-^ 

701 m&m 

7 0 2 

7 0 3 g& 

20 7 0 4 ^7>^ l/A-iya-^ 

7 0 5 ^D-^S@ 

7 0 6 Y^tflfttUHrfHttm 

70 7 Z^«8k«ftt«ia« 

7 0 8 Yi£fflBSrtmj& 

70 9 W£Jf§-tf— 

710 /UTXmEM&V7ci-7WMMm® 

7 1 1 IB»ffl®EaSS:t/-9— 

712 XYXr-^ 

713 ttftttfll 
30 7 1 4 

7 15 v-r>>Dn>tf^-^ 

7 16 j&/j<3£f& 



CS3] 







7 


It::.. M "z 




i 8 



6 L 
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(15) 



$*BS¥4 -3 50 5 1 0 




(16) 



-3 5 0 5 1 0 




#08¥4-3 5 0 5 1 0 



[BU3] IBIL4] [H18] 




[015] [@16] 
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(18) 



#ffl-¥4-3 50 5 1 0 



[0193 [02 0] 




[02 5] 
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(19) 



«rM-¥4-3 5 0 



[02 3] [02 4] 
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(20) 



#B8¥4 - 3 5 0 5 





3lD^±fflKT)tL^3TB30#2^ jfc&StfcfflfcTil^ 3TS30#2^ 
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(21) 



4$§8¥4-3 50 5 1 0 



<72) asm ®*> mm mmwm mm 

3gj£$l&:*fflKTA?3TB30#2^ 5)OiCiS*ffl&raT3TB30#2*§ 

(72)f89I# (72)5SW# ¥# » 

SCjSas*B3Em^3TB30#2^ *Y S0Ri»^:BQKT^3Te30S2# 

(72)«w# «r* isn (72) ^mm *m » 
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(Partial translation of the reference C) 
Japanese Patent Laid-open No. 4-350510 

[0075] It is explained how to adjust height of the above-mentioned multi- 
probe unit as follows. Figure 20 is a structure view of a multi-probe unit and 
Figure 21 is a block diagram of position correcting section. A base plate 28 is 
left on a horizontal parallel station. A strictly parallel conductive plate 35 is 
hold at the predetermined height. Voltage is applied to a probe 2 for detecting 
tunnel current and the strictly parallel conductive plate 35 and then the tunnel 
current is measured. Later voltage applied to electrodes 33-1 , 33-2, 33-3, 33-4 
is adjusted so that the each tunnel current is substantially the same as each 
other. In this way the position is adjusted by statistic electricity. 



